On 2-class field towers of imaginary quadratic number fields par FRANZ LEMMERMEYER ABSTRACT. For a number field k, let k1 denote its Hilbert 2-class field, and put k2 = (k1)1. We will determine all imaginary quadratic number fields k such that G = Gal(k2/k) is abelian or metacyclic, and we will give G in terms of generators and relations.
Introduction
Let k = be an imaginary quadratic number field with discriminant d 0. It is well known that the structure of the 2-class group Cl2(k) depends on the factorization of d into prime discriminants: these are discriminants which are prime powers, i.e. -4, ~8, -q, (q -3 mod 4), and p (p -1 mod 4). We say that d has t factors if d is the product of exactly t prime discriminants. Here we will study the question how far these factorizations determine the 2-class field tower of k.
To this end let k1 denote the Hilbert 2-class field of k, i.e. the maximal unramified normal extension of k whose Galois group is an abelian 2-group.
Moreover, let k2 = (kl ) 1 _ We will classify the discriminants d of imaginary quadratic number fields according to the structure of G = Gal(k2/k), and we will determine all d such that k = has abelian or metacyclic Gal(k 2 Ik). Partial classifications have been obtained in [1] and [10] ;
whereas Benjamin and Snyder used Koch's Satz 1 of [9] , we will employ his Satz 2 instead. The formulation of this theorem contains some errors;
its correction reads (see [10] ; a G-extension of k is an extension K/k with Gal(K/k) -G, the notation of the groups is the one used in [2] 
Recalling the most elementary properties of Schur multipliers (cf. [13] or [7] ), this gives the contradiction 9X(Gal(Klk)) =,4 1. In particular, the p-class field tower of a field with cyclic p-class group terminates with kl, because cyclic groups have trivial multiplier. (for a proof, see [8] [8] and [10] , or iii) d = -4pq, where p and q are primes -5 mod 8.
For groups G = Gal(k2/k) such that GIG' --(2, 2''n) this has been obtained by Benjamin and Snyder [1] ; the proof of theorem 3 that we will offer depends partly on their results. We begin our proof with the well known observation that factor groups of metacyclic groups are metacyclic.
If, therefore, G = Gal (k 2 Ik) is metacyclic, then so is GIG' -Cl2(k). Genus Kisilevsky [8] (see also (10) be an extension of (kl/k, b) E Gal(kl/k); then we have G = p, a, T &#x3E;, and we find the relations a 2 = (KIIK, b) = r,a-Ipa = (KIIK, 2to) = p ; to prove the last relation we use the fact that 2{0"+1 = 
